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Research on molten steel temperature measurement

model based on infrared thermography

MA Cui-hong,LIU Jun-mi, YANG You-liang, WEI Jia-jia
(North China University of Science and Technology , Tangshan 063009 , China)

Abstract: In order to improve the temperature measurement accuracy of molten steel,an experimental platform based
on the principle of thermal radiation temperature measurement is set up,and the infrared images of molten steel under
the different temperatures are obtained. The average gray value of the image is extracted using MATLAB, and then fit-
ting curve of the temperature and gray is obtained using the least squares method and BP neural network. Finally, the
model of the infrared temperature measurement is gotten,and the molten steel temperature measurement error reaches
1% ,which meets the requirement of the measurement precision. This method lays a foundation for the research on
molten metal online infrared temperature measurement.
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Fig. 1 Structure of the hardware system
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Tab. 1 Molien steel temperature and gray corresponding relation between the experiment data

HRE/C 1322 1342 1363 1382 1405 1427 1447 1469 1490
KEE 79 83 89 97 106 113 116 136 140
HRE/C 1504 1527 1549 1570 1593 1613 1633 1658 1676
KE 150 156 167 174 186 196 209 216 228
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Fig. 2 The least squares curve fitting
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Fig. 3 The BP neural network fitting curve
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Tab. 2 The BP neural network and least-square

comparison results

BP i 22 [0 4 512 /N ok
K 1B

il B WA | bR MEHE

73 1322 1323.7 1322 1328.7
83 1342 1339.5 1342 1340.7
89 1363 1361.0 1363 1358.3
97 1382 1386. 1 1382 1380.9
106 1405 1410.3 1405 1405. 4
113 1427 1427.2 1427 1423.8
116 1436 1434. 1 1436 1431. 6
136 1479 1478. 4 1479 1481. 1
140 1490 1487. 3 1490 1490. 6
150 1510 1509. 8 1510 1513.8
156 1527 1523. 4 1527 1527. 4
167 1549 1548.7 1549 1551. 8
174 1570 1564. 8 1570 1566. 9
186 1593 1592.0 1593 1592.2
196 1613 1613.9 1613 1612.8
209 1638 1639. 6 1638 1638. 8
216 1658 1654.0 1658 1652.6
228 1676 1675. 1 1676 1675. 6
L E =Sl 130. 65 162. 20

b2 2.69 3.01
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Tab. 3 Thermocouple and infrared thermal imager

respectively measured temperature
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Fig. 4 Infrared and thermocouple temperature measurement over time
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